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(57) ABSTRACT

A hybrid assembly of a honeycomb structure 1s provided.
The assembly includes a steel plate capable of being
mounted on a vehicle body, a steel core into which the steel
plate 1s inserted 1n order for both ends of the steel plate along,
the longitudinal direction thereot to be protruded through the
steel core, and a plastic core having an inner portion formed
with a honeycomb shape into which the steel core 1s mserted
at a central axis along a longitudinal direction thereof.

8 Claims, 5 Drawing Sheets

500

)




U.S. Patent Nov. 29, 2016 Sheet 1 of 5 US 9,506,517 B2

FIG. 1A (Prior Art)
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HYBRID INNER CORE ASSEMBLY OF
HONEYCOMB STRUCTURE AND
MANUFACTURING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit under 35 USC 119(a)
of Korean Patent Application No. 10-2014-0108275, filed
on Aug. 20, 2014 1n the Korean Intellectual Property Oflice,
the entire disclosure of which 1s 1ncorporated herein by
reference for all purposes.

BACKGROUND

1. Field

The present application relates to a hybrnid inner core
assembly of a honeycomb structure, and manufacturing
method thereof, for providing a hybrid type inner pipe
compounded with steel and plastic.

2. Description of Related Art

In general, the suspension system of a vehicle prevents a
vehicle body or goods from being damaged by absorbing
and reducing vibration or impact caused by a road while
travelling so as to avoid a direct transmission of the vibration
and the impact to the vehicle body, thereby improving riding
comiort. The suspension system of the vehicle can be
divided 1nto a front suspension system and a rear suspension
system.

An end of a trailing arm included in the rear suspension
system 1s formed with a through-hole of a prescribed size. A
trailing arm bushing, which 1s formed to relieve vibration or
impact received from the road and to minimize the trans-
mission of the vibration and the impact to the vehicle body,
1s press-fitted into the through-hole to be installed.

FIGS. 1A and 1B are a perspective view and an exploded
perspective view of a trailing arm bushing according to the
prior art.

Referring to FIGS. 1A and 1B, the figures show a blade
type trailing arm bushing 1 of the prior art. As shown, the
trailing arm bushing 1s manufactured by a process in which
a core type inner pipe 2, manufactured by a steel forging
process, 1s 1serted mnto a rubber bushing 3 and then the
rubber bushing 3 is 1nserted into an outer pipe 4.

However, there 1s a disadvantage in the prior art in that the
core type 1nner pipe 2 1s heavy, thereby decreasing the fuel
elliciency of the vehicle.

Furthermore, in a case in which the inner pipe 2 1s
manufactured by an aluminum die casting process 1n order
to reduce the weight, 1t needs to be manufactured to be
thicker 1n order to obtain the same strength as steel, which
lowers 1ts toughness, and causes the manufacturing costs to
increase.

SUMMARY

This Summary 1s provided to mtroduce a selection of
concepts 1 a simplified form that are further described
below 1n the Detailed Description. This Summary 1s not
intended to 1dentily key features or essential features of the
claimed subject matter, nor 1s 1t intended to be used as an aid
in determining the scope of the claimed subject matter.

In one general aspect, a hybrid assembly of a honeycomb
structure may include a steel plate capable of being mounted
on a vehicle body, a steel core into which the steel plate 1s
inserted i order for both ends of the steel plate along the
longitudinal direction thereof to be protruded through the
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steel core, and a plastic core having an 1inner portion formed
with a honeycomb shape 1into which the steel core 1s mserted
at a central axis along a longitudinal direction thereof.

The assembly may include mounting holes for coupling
with a vehicle body formed at the both ends along a
longitudinal direction of the steel plate.

The assembly may include locking jaws for preventing
the steel core from being separated from the plastic core
formed at the both ends of the steel score.

The assembly may 1nclude a plurality of vertical plates
perpendicular to the longitudinal central axis of the plastic
core and a plurality of horizontal plates horizontal to the
longitudinal central axis of the plastic core formed with an
inner side of the plastic core, the vertical plates and the
horizontal plates connected with each other to form a
honeycomb shape.

The assembly may include a rubber bushing into which
the plastic core 1s 1nserted, and an outer pipe into which the
rubber bushing 1s 1nserted.

In another general aspect, a method of manufacturing a
hybrid assembly of a honeycomb structure may include an
injection step of manufacturing a plastic core mnto which a
steel core 1s mserted by 1njecting synthetic resin into a mold
equipped with the steel core, and a press-fitting step of
press-litting a steel plate formed with mounting holes at both
ends thereol nto the steel core, wherein an iner portion of
the plastic core 1s formed with honeycomb shape.

The method may be such that the inner portion of the
plastic core 1s cut to form the honeycomb shape therein after
the 1njection step.

The method may include a plurality of pins horizontal to
the steel core formed 1n the mner portion of the mold such
that the inner portion of the plastic core can be formed with
the honeycomb shape.

The method may include a rubber bushing mounting step
of press-fitting the plastic core into a rubber bushing, and an
outer pipe mounting step of inserting the rubber bushing into
which the plastic core 1s press-fitted 1into an 1inner portion of
the outer pipe, wherein the rubber bushing mounting step
and the outer pipe mounting step are performed after the
steel plate 1s press-fitted 1nto the steel core.

Other features and aspects will be apparent from the
tollowing detailed description, the drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A and 1B are a perspective view and an exploded
perspective view of a trailing arm bushing according to the
prior art.

FIGS. 2A, 2B and 2C are perspective views and a partial
cross-sectional view illustrating an example of a hybnd
iner core assembly of a honeycomb structure.

FIG. 3 1s a flow chart illustrating an example of a
manufacturing method of a hybrid inner core assembly of a
honeycomb structure.

FIG. 4 1s a perspective view 1llustrating an example of a
steel core and a plastic core 1n an 1jection step according to
a manufacturing method of a hybrid inner core assembly of
a honeycomb structure.

FIG. 5 15 a cross-sectional view illustrating an example 1n
which a steel plate 1s press-fitted into a steel core 1n a press
fitting step according to a manufacturing method of a hybnd
inner core assembly of a honeycomb structure.

FIGS. 6A and 6B are a perspective view and a front view
illustrating an example of a trailing arm bushing manufac-
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tured i a manufacturing method of a hybrid inner core
assembly of a honeycomb structure.

DETAILED DESCRIPTION

The following detailed description 1s provided to assist
the reader 1in gaining a comprehensive understanding of the
methods, apparatuses, and/or systems described herein.
However, various changes, modifications, and equivalents
of the systems, apparatuses and/or methods described herein
will be apparent to one of ordinary skill in the art. The
progression of processing steps and/or operations described
1s an example; however, the sequence of and/or operations
1s not limited to that set forth herein and may be changed as
1s known 1n the art, with the exception of steps and/or
operations necessarlly occurring 1n a certain order. Also,
descriptions of functions and constructions that are well
known to one of ordinary skill in the art may be omitted for
increased clarity and conciseness.

Features described herein may be embodied in different
forms, and are not to be construed as being limited to the
examples described herein. Rather, the examples described
herein have been provided so that this disclosure will be
thorough and complete, and will convey the full scope of the
disclosure to one of ordinary skill in the art.

FIGS. 2A, 2B and 2C are a perspective view and a partial

cross-sectional view 1illustrating an example of a hybnd
inner core assembly of a honeycomb structure.

As shown 1n FIGS. 2A, 2B and 2C, a hybnd inner core
assembly of a honeycomb structure according to an embodi-
ment of the present application may include a steel plate 100
capable of being mounted on a vehicle body, a steel core 200
into which the steel plate 100 1s 1nserted 1n order for both
ends of the steel plate 200 along the longitudinal direction
thereol to be protruded through the steel core 200, and a
plastic core 300 whose an inner portion i1s formed with
honeycomb shape and into which the steel core 200 1s
inserted at a central axis along the longitudinal direction.

The steel plate 100 may be manufactured 1n order for long
sides thereof to be a rectangular shape by using a press
process or an extrusion process. Mounting holes 110 for
coupling with the vehicle body may be formed at the both
ends along the longitudinal direction thereof.

The steel core 200 may be formed with a tubular shape
into which the steel plate 100 1s 1nserted and manufactured
in a hexahedral shape whose both ends along the longitu-
dinal direction having the height smaller than the width of
the long sides are opened. Locking jaws 210 may be formed
at the both ends of the steel score 200 1n order to prevent the
steel core 200 from being separated from the plastic core
300. By providing the steel core 200 with locking jaws 210,
the movement of the plastic core 300 can be controlled by
the steel core 200.

The locking jaws 210 may be formed to be protruded from
the long sides of the steel core 200 and to preferably have a
predetermined width.

At an 1nner side of the plastic core 300 may be formed a
plurality of vertical plates 320 (shown in FIG. 4) perpen-
dicular to the longitudinal central axis of the plastic core 300
and a plurality of horizontal plates 310 (shown in FIG. 4)
horizontal to the longitudinal central axis of the plastic core
300. The vertical plates 320 and the horizontal plates 310 are
connected with each other to form a honeycomb shape.

By the honeycomb shape formed at the 1mnner side of the
plastic core 300, the inner pipe may be to meet the required
stiflness and strength.
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The hybrid inner core assembly of honeycomb structure
according to an embodiment of the present application may
turther include a rubber bushing 400 into which the plastic
core 300 1s inserted therein and an outer pipe 500 1nto which
the rubber bushing 400 1s inserted therein.

The rubber bushing 400 may be formed with a donut

shape having an inner diameter into which the plastic core
300 can be inserted and an outer diameter contacted with the
outer pipe 500 when the rubber bushing 400 1s inserted into
the inner side of the outer pipe 500. A plurality of holes may
be formed between the inner diameter and the outer diameter
in order to reduce vibration transmitted to the rubber bush-
ing 400 with elasticity of the rubber bushing 400.
The manufacturing method of hybrid inner core assembly
of honeycomb structure configured as above according to
another embodiment of the present application will be
described as follows.

FIG. 3 1s a flow chart illustrating an example of a
manufacturing method of a hybrid inner core assembly of a

honeycomb structure.
Referring to FIG. 3, and as shown 1n FIGS. 3 to 6B, the

manufacturing method of the hybrid inner core assembly of
the honeycomb structure according to an embodiment of the
present application may include an injection step (S100) of
manufacturing the plastic core 300 into which the steel core
200 1s inserted by injecting synthetic resin into a mold
equipped with the steel core 200, and a press-fitting step
(5200) of press-fitting the steel plate 100 formed with
mounting holes 110 at both ends thereof. The mner portion
of the plastic core 300 may be formed with honeycomb
structure.

FIG. 4 15 a perspective view 1llustrating an example of a
steel core and a plastic core 1n an 1jection step according to
a manufacturing method of a hybrid inner core assembly of
a honeycomb structure.

Referring to FIG. 4, the mnjection step (8100 of FIG. 3) 1s,
as shown 1n FIG. 4, a step of disposing the steel core 200 into
the mold and then injecting synthetic resin into the mold

such that the steel core 200 1s mserted nto the plastic core
300.

In order for the inner portion of the plastic core 300 to
form the honeycomb structure, the inner portion of the
plastic core 300 may be cut after the ijection step (5100 of
FIG. 3). A plurality of pins horizontal to the steel core 200
may be formed 1n an mner portion of the mold so that the
inner portion of the plastic core 300 can be formed with the
honeycomb shape without any process aiter the injection
step (S100 of FIG. 3).

In an embodiment of the present application, the plurality
of pins may be formed 1n the mnner portion of the mold such
that the 1mner portion of the plas‘[lc core 300 1s formed with
the honeycomb shape when 1njecting.

FIG. 5 1s a cross-sectional view illustrating an example 1n
which a steel plate 1s press-fitted into the steel core 1n a press
fitting step according to the manufacturing method of the
hybrid inner core assembly of the honeycomb structure.

Referring to FIG. 5, the steel plate 100 may be press-fitted
into the steel core 200 1n the press-fitting step (S200 of FIG.
3). It may be preferable to cool the steel plate 100 1n a
cryogenic process and then press-fit the cooled steel plate
100 1nto the steel core 200.

FIGS. 6A and 6B are a perspective view and a front view
illustrating an example of a trailing arm bushing manufac-
tured 1n a manufacturing method of the hybrid inner core
assembly of the honeycomb structure.
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Referring to FIGS. 6A and 6B, embodiments of the
present application may further include a rubber bushing
mounting step (S300 of FIG. 3) of press-fitting the plastic
core 300 into the rubber bushing 400 and an outer pipe
mounting step (S400 of FIG. 3) of inserting the rubber
bushing 400 into which the plastic core 300 1s press-fitted
into an nner portion of the outer pipe 500.

In the rubber bushing mounting step (S300 of FIG. 3), the
plastic core 300 may be inserted mto an inner portion of
inner diameter portion in the rubber bushing 400 by using
the elasticity of the rubber bushing 400, and also, in the outer
pipe mounting step (S400 of FI1G. 3), the rubber bushing 400
may be inserted into an inner portion of inner diameter
portion 1n the outer pipe 500 by using the elasticity of the

rubber bushing 400.

What 1s claimed 1s:

1. A hybrid assembly of a honeycomb structure, the
assembly comprising:

a steel plate capable of being mounted on a vehicle body;

a steel core into which the steel plate 1s inserted 1n order

for both ends of the steel plate along a longitudinal
direction thereof to be protruded through the steel core;
and
a plastic core having an inner portion formed with a
honeycomb shape into which the steel core 1s mserted
at a central axis along a longitudinal direction thereof,

wherein a plurality of vertical plates perpendicular to the
longitudinal central axis of the plastic core and hori-
zontal plates horizontal to the longitudinal central axis
of the plastic core are formed with an inner side of the
plastic core,

wherein the vertical plates and the horizontal plates are

connected with each other to form the honeycomb
shape, and

wherein the vertical plates and the horizontal plates cross

cach other.

2. The assembly of claim 1, wherein mounting holes for
coupling with a vehicle body are formed at both ends along
a longitudinal direction of the steel plate.

3. The assembly of claim 1, wherein locking jaws for
preventing the steel core from being separated from the
plastic core are formed at both ends of the steel core.
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4. The assembly of claim 1, further comprising;:

a rubber bushing into which the plastic core 1s inserted;

and

an outer pipe into which the rubber bushing 1s inserted.

5. A method of manufacturing a hybrid assembly of a
honeycomb structure, the method comprising:

an 1njection step of manufacturing a plastic core into

which a steel core 1s inserted by injecting synthetic
resin mnto a mold equipped with the steel core; and
a press-fitting step of press-fitting a steel plate formed
with mounting holes at both ends thereot into the steel
Core;

wherein an iner portion of the plastic core 1s formed with
a honeycomb shape, and

wherein a plurality of vertical plates perpendicular to the
longitudinal central axis of the plastic core and hori-
zontal plates horizontal to the longitudinal central axis
of the plastic core are formed with an inner side of the
plastic core,

wherein the vertical plates and the horizontal plates are

connected with each other to form the honeycomb
shape, and

wherein the vertical plates and the horizontal plates cross

cach other.

6. The method of claim 5, wherein the inner portion of the
plastic core 1s cut to form the honeycomb shape therein after
the 1njection step.

7. The manufacturing method of claim 35, wherein a
plurality of pins horizontal to the steel core 1s formed 1n the
inner portion of the mold such that the inner portion of the
plastic core can be formed with the honeycomb shape.

8. The manufacturing method of claim 5, further com-
prising:

a rubber bushing mounting step of press-fitting the plastic

core 1nto a rubber bushing; and

an outer pipe mounting step of inserting the rubber

bushing into which the plastic core 1s press-fitted into
an inner portion of an outer pipe,

wherein the rubber bushing mounting step and the outer

pipe mounting step are performed after the steel plate
1s press-fitted into the steel core.
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